E. T. DRAKE AND W. S. STURGES Weinberg and Ginsbourg (1927) considered this species as strongly proteolytic. Kendall, Day, and Walker (1922) found moderate proteolysis, and Kahn (1924) reported that proteolysis was "definitely mild in type."
This reported variance in the proteolysis of C. bifermnntams (which name in some cases undoubtedly included C. centrosporogenes since some of the results were reported before Hall's proposed division of the species) was readily accounted for when a preliminary investigation was made of the proteolytic ability of one of Hall's bifermentans and one of his centrosporogenes strains. The comparatively slow action of the bifermentans strain suggested that Hall's division of the group might be substantiated by another and a more definite criterion than aerobic motility tests.
It was further planned to study fermentation reactions, morphology, colony form, and other possible indications of a logical grouping. To show the similarities and dissimilarities of C.
spo,rogenes to the C. bifermentans group, the former organism was inoluded in all tests.
EXPERIMENTAL

Strains used
The strains used in this study were: STRAIN VARIATION8 IN C. BIFERMENTANS Purity of these strains was insured by plating and by repeated examinations. In the experimental work, every culture was examined for contamination. Morphology The most consistent and convenient observations on morphology were made on a minced pork medium, buffered to pH 8.0 with sodium phosphate. Cultures were grown at 37°C., and Gram stains made. Measurements are given for a typical strain (no. 1) in table 1. The reason for a departure from the usual Colony form Thompson (1926) claimed to be able to differentiate between C. bifermentans and C. centrosporogenes by the types of colonies formed on blood agar. Accordingly, dilution plates were poured, using a veal infusion agar (pH 7.5). To each plate, 0.5 cc. of fresh sterile defibrinated beef blood was added before the agar was poured. These plates were incubated in an atmosphere of hydrogen at 37°C. for forty-eight hours.
Under these conditions, deep colonies develop to a diameter of from 0.1 to 1.0 mm. Several types of colonies may be observed; ameboid masses, containing irregular granules of varying size and density; colonies of simple lens shape; dense lobate colonies appearing to be aggregates of 5 to 20 lens-shaped lobes; and irregular masses with small bud-like protuberances. Crowded plates show only the first type of colony. Edges of colonies may be either entire or irregular to filamentous.
A zone of hemolysis surrounds each colony. Strains 2, 3, 4 and 7 produce a narrow zone of hemolysis, while the other strains produce a comparatively wide zone-as wide or wider than the diameter of the colony. The hemolytic zone of C.
sporogenes is several times as wide as the diameter of its colony. Viscosity Kahn (1924) mentioned a "mucoid-like deposit" in cultures of C. centrosporogenes. We have made similar observations in bouillon, gelatin, and meat media. Strain 1, alone, consistently shows this property. In general 2, 3, 4, 7, 12 and 13 usually show a minimum of ropiness or none at all, while the other strains usually show a considerable amount. C. sporogenes never produces any viscosity.
Correlated with this property of viscosity is the occurrence of a clear zone in the upper part of gelatin and broth cultures. 
FIG. 2. RANGE OF CONDUCTIVITY CHANGE-OLD AGES
of their gelatin digestion is represented by the narrow zone, AB, which for the first forty-five hours lies within zone A, then deflects to enter zone B at about ninety hours, emerging again (see fig. 2 ) and reentering zone A. If, therefore, these two cultures should be included either in Group A or in Group B, the reconstructed zones would show a considerable overlapping and any such differentiation would be impossible. Similarly, a grouping made according to the fermentation of sorbitol would give widely overlapping zones.
The difference between the bifermentans group and C. 8p?Ogencs, in gelatinolytic activity, is so clearly shown in the charts as scarcely to need comment. The latter shows a lag period extending for twenty hours, followed by a period of maximum activity, during which proteolysis, as measured by ammonia accumulation, proceeds to a point never attained by members of the bifermentans group. Consideration of these charts will readily show the possibilities of erroneous conclusions when observations of one or two strains are used as a basis for differentiation of anaerobic species. For instance, there are strains of C. bifermentans whose position lies nearer to the C. sporogenes zone than to the B zone.
Another important point illustrated by these charts is the possibility of fallacies arising from observations limited to one or two ages. Thus the conductivity readings for C. sporogenes indicate consecutively: first, coincidence with the less proteolytic strains of C. bifermentans; then, coincidence with the more pro-teolytic strains; and finally, a distinct disparity from both. The disagreement as to the extent of proteolysis caused by C. bifermentans may possibly be explained in this way.
Each of the characters studied indicates a greater difference between C. sporogenes and the bifermentans group than between the individual members of the group. Correlation of the differentiations within the group indicates two types differing in morphology, hemolysis, viscosity, sorbitol fermentation and proteolysis. The reaction common to strains 1, 5, 8, 9, 10, 11, and While the reactions designated as Type A and Type B represent real differences, none of these differences, except sorbitol fermentation, are both sufficiently great and sufficiently constant to be recommended for general classification. Furthermore, the fact that there are cultures giving, in some characters, Type A reactions, and in other characters, Type B or intermediate reactions, militates against using these reactions to divide the species.
Finally, it is to be noted that Hall's differential designation of his eight strains could not be substantiated by differences in any one of the characters studied.
SUMMARY AND CONCLUSIONS
With the assumption that C. bifermentans and C. centrosporogenes constituted a somewhat unified group, a study was made of all available strains (twenty-one) belonging to this group.
Since no consistent differences were found between the strains labelled C. bifermentans and the strains labelled C. centrosporogenes, the use of the latter name would seem unjustifiable.
The variations observed suggest another and a more logical grouping, but the nature of the variations and the existence of intermediate strains necessitate all of the strains being considered as a single species.
